Proliferating cells versus differentiated cells in tissue engineering.
The efficiency of cell or tissue cultures is usually judged by how quickly confluence is reached within a Petri dish or on a scaffold. Growth factors and fetal bovine serum are employed to drive cultured cells from one mitosis to the next as quickly as possible. The tissue specific interphase is extremely short under these conditions, so that the degree of differentiation desired in tissue engineering cannot be achieved. To reach the goal of functional differentiation in vitro mitosis and interphase must be separated experimentally and tailored to the specific requirements of the cell-type used. This could be achieved by a three step concept for tissue-engineering in vitro as we present here. The expansion phase is followed by a phase in which tissue differentiation is initiated. The final phase serves to express and maintain histotypical differentiation of the generated tissue.